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CALI BRATI ON STANDARD SPEA H CATI ON FCR AN
U.TRASON C FLOAVETER

1 SCCPE

1.1 Scope. This specification defines the nechanical, electrical, and
el ectronic characteristics for an Utrasonic Howneter. This equipnent is
intended to be used by Navy personnel in shipboard and shorebased | aboratori es
tocalibrate or to assist inthe calibration of flowneters. For the purposes
of this specification, the Utrasonic Howeter be referred to as the U~

2. APPLI CABLE DOOUMENTS

2.1 ntrolling Specifications. ML-T-28800, "Mlitary Specification, Test
Equipnrent for wuse wth Hectricah and Hectronic FEjuipnent, General
specification for," and all docunents referenced therein of the issues in
effect on the date of this solicitation shall form a part of this
speci ficati on.

3.  REQUJ REMENTS

3.1 General. The W shall conform to the Type IlI, Qass 3, Syle D
requi renents as specified in ML-T-28800 for Navy shi pboard and shorebased use
as nodified below The use of naterial restricted for Navy use shall be
gover ned by M L-T-28800.

3.1.1 Design and Gnstruction. The UF design and construction shall neet the
requi renents of ML-T-28800 for Type Il equi pnent.

3.1.2 Power requirenents. The UF shall operate on internal or external power
as specified bel ow

3.1.21 DClinternal Power Source. The UF shall be capable of operation from
rechargeabl e sel f-contai ned batteries as specified in ML-T-28800.

3.1.2.1.1 Battery Life. The W shall be capable of operation on battery
power for at |east one hour wthout recharging.

3.1.22 AC\Voltage Power Requirenent. The UF shall operate froma source of
103.5V to 126.5V at 50 and 60 Hz + -5% si ngl e-phase, input power as specified
in ML-T-28800.

3.1.21 Fuses or drcuit Breakers. Fuses or circuit breakers shall be
provided. If circuit breakers are used, both sides of the power source shall
be autonatically disconnected fromthe equipnent in the event of excessive
current. |f fuses are used, only the line side of the input power line, as
defined by ML-G 28777, shall be fused. Fuses or circuit breakers shall be
readi |y accessi bl e.




3.1.22 Power Gonnection. The requirenents for power source connections
shal | be in accordance wth ML-T-28800 wth a 6-foot mni num|ength cord.

3.1.3 Onensions and V¢ight. Mxi num di nensions shall not exceed 11 inches
inwdth, 17 inches in height, and 9 inches in depth. The U weight shal | not
exceed 20 pounds.

3.1.3.1 Transducer D nensions. The transducer's dinensions for the U- shal |
not exceed 1.5 inches inwdth, 6 inches in height, and 5 inches in |ength.

3.1.3.2 Transducer Mwunting. The W s transducers nust be capabl e of being
nounted wth the aid of arack or track to assure proper nounting. The racks
or tracks shall have indications of transducer positions wthin the racks or
tracks.

3.1.4 LithiumBatteries. Per ML-T-28800, lithiumbatteries are prohibited
wthout prior authorization. A request for approval for the use of |ithium
batteries, including those encapsulated in integrated circuits, shall be
submtted to the procuring activity at the tine of submssion of proposals.
Approval shall apply only to the specific nodel proposed.

3.2 Envi ronnental Requi renent s. The W shall neet the environnental
requirenents for a Type I, Qass 3, Syle D equipnent wth the deviations
speci fied bel ow

3.2.1 Tenperature and HIMdity. The UF shall neet the conditions bel ow

Tenperature (°Q Relative Himdity (%

Qperating 10 to 30 95
30 to 40 75
Non- oper at i ng -40 to 70 Not Gontrol | ed

3.2.2 H ectronagnetic Gonpatibility. The electronagnetic conpatibility
requi renents of ML-T-28800 are limted to the followng areas: CE01, CH3,
C01, C02, CP6, RAL, RAD2 (14 kHz to 1 GH), and RI03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.31 Glibration Interval. The UF shall have an 85%or greater probability
of remaining wthin tolerances of all specifications at the end of a 12 nonth
peri od.

3.4 Mai ntai nabi lity. The UF shall neet the Type Il maintainability
requi renents as specified in ML-T-28800 except the | owest discrete conponent
shall be defined as a replaceable assenbly. Gertification tine shall not
exceed 60 m nutes.



3.5 Perfornance Requirenents. The UF shall provide the followng capability
as specified below Uhless otherwse indicated, all specifications shall be
net followng a 30-mnute warmup period.

3.5.1 General. the UF shall be portable, non-intrusive, transit-tine,
mul ti pl e pul se fl owreter.

3.5.2 How The WUF shall neet the followng flow requirenents.

3.5.221 HowRange. The UF shall neasure flowrates from-40 to 40 Feet Per
Second (FPS).

3.5.2.2 How accuracy. The UF shall have a total systemaccuracy of +- 2
percent of the Indicated Value (IV) over the specified flow range when
neasuring in ideal conditions. Ideal conditions are defined as fully
devel oped fl owthat may be achieved in | aboratory conditions.

3.5.223 Howresolution. The UF shall provide a resolution of 0.01 of the
indicated units.

3.5.224 How neasurenent repeatability. The U shall have a system flow
neasurenent repeatability of +- 0.5 percent |V or better throughout the
speci fied fl ow range.

3.5.25 Howlinearity. The UF shall have, as a mninum systemlinearity of
+/- 0.003 FPS under ideal conditions.

3.5.26 HowPofile Gnpensation. The UF shall conpensate for flow profiles
wth Reynol d's nunbers of O to 10”.

3.5.3 BPpe Szes. The UF shall neasure flowrates in pipe sizes of 0.5 to 84
inches Quter Daneter (D) wth awall thickness of 0.015 to 3 inches.

3.5.4 Bpe Miterials. The UF shall neasure flow rates in pipes nade of any
soni cal |y conductive naterial .

3.5.5 Liquids. The UF shall neasure flow rates in any sonically conductive
honogeneous |iquids of |owto noderate aeration.

3.5.5.1 Liquid Tenperature. The UF shall be capable of automatically
neasuring and conpensating for test fluid tenperature changes over a range of
10 to 40 OC

3.5.6 Transducers. The UF shall use 5 or less transducers over the specified
fl ow range and pi pe si zes.

3.6 uerating Requirenents. The UF shall provide the fol | ow ng capabilities.

3.61 FHont Panel Gontrol Requirenents. Al nodes and functions shall be
operable using front panel controls. The locations and |abeling of
indicators, controls, and swtches shall provide for naxinum clarity and
easily understood operation wthout reference to tables, charts, or flow
di agr ans.




3.6.2 Dsplay. The U shall neet the followng display requirenents. Al
the displays shall be easily operated fromthe front panel.

3.6.21 Dsplay units. The U shall have the capability to selectively
display the flowrate in Gllons Per Mnute (@), Feet Per Second (FPS), and
total flow quantity in gallons. Al units of flow shall be displayed to an
equi val ent uncertai nty based on the conversion factor for each unit of flow

3.6.22 Lsplay Failue. The W shall, if the self test of 3.6.3 fails,
indicate the nature of the problem and provide directions for diagnostic
action.

3.6.3 Slf Test. The Uk shall determne operational readiness and isolate
faul ty nodul es.

3.6.4 Setup. The UF shall be capable of creating, storing and recalling, as
a mninum 16 site setups. The site setup will, as a mninum consist of a
site nane, pipe data, liquid data, flowrate units, display infornation, and
out put i nfornation.

3.6.4.1 Setup Security. Asecurity function shall be provided such that the
information put in at the setup cannot be changed w thout proper nuneric code.
This function shall be capable of being swtched on or off wth the proper
nuneri c code.

3.6.5 Installation. The U shall indicate proper transducer installation
instructions. These instructions shall informthe user of proper transducer
spaci ng and si ze.

3.6.5.1 Installation Check. The W shall automatically check that the
transducer installation is correct. |If the installation is not correct, the
UF shal | display an error nessage indicating the type of error.

3.6.6 (Qorrection Factor. The UF shall have the capability to input a
correction factor that is in percent of indicated flowrate.

3.6.7 Mnory. The UF shall have the capability to internally store, as a
mni num 100 fl ow neasurenents. The UF shall al so be capable of printing the
flowdata in nenory.

3.7 Renote Programming Requirenents. Al nodes, functions, and i nput/outputs
of the UF shall be remotely programmable be neans of a handhel d conput er
termnal to be included wth the unit. The handhel d conputer terminal shall
be stored on the U~

3.7.1 Serial Port. The W shall have a serial port such that a printer nay
be connect ed.

3.7.2 FRunction Qutput Gonnections. The W shall have function output
connecti on capabl e of energizing a rel ay.

3.7.3 DOsplays. Howinfornation that the user specifies shall be displayed
on the handhel d conputer termnal and the unit itself.



3.7.3.1 Handheld Display. The handhel d conputer termnal shall be capabl e of
displaying all the diagnostics, setup, and operating information of the U

3.8 Minual. A least two copies of an operation and nai nt enance nanual shal |
be provided. The nanual shall neet the requirenents of ML-M7298.

3.81 Glibration Procedure. The manual shall provide a U calibration
procedure in accordance wth ML-M38793.

3.9 Accessories. The follow ng accessories shall be provided wth the U
3.9.1 Transducer Gables. Al necessary transducer cables in accordance wth

ML-T-28800, wth a mninmum length of 10 feet and narked for upstream and
downst reamt r ansducer s.

3.9.2 Sonic Gupling Gnpound. Suggest ed soni ¢ coupl i ng conpounds for nornal
noderate tenperature, netal piping applications.

3.9.3 Munting System The U shall provide the necessary nmounting systemto
attach the transducers to the pipe.




